Introduction
People with epilepsy often suffer from psychosocial problems that are more straining than their seizures [1, 2] . Besides, epilepsy is often associated with somatic and especially with psychiatric disorders [3, 4] . Further frequent concomitants of epilepsy are cognitive impairments, ranging from specific cognitive disturbances to intellectual disability [5, 6] . These patients with intellectual deficits have so far gained only little attention in studies about people with epilepsy [7] .
Apart from seizure reduction, medical rehabilitation in Western countries primarily focuses on occupational training and (re-) integration into the regular labor market [8] [9] [10] . People with epilepsy and more profound intellectual disabilities regularly receive no medical rehabilitation but medical treatment and benefits from the social welfare system such as residential care and occupation in sheltered workshops. From their beginning the von Bodelschwinghschen Stiftungen (vBS) Bethel in Germany are providers of medical and social services for people with epilepsy and additional cognitive impairments. Since the last decade of the 20th century a special unit of the Bethel Institute offers a rehabilitation program currently called RJE 1 for young adults between 18 and 35 years of age from all over Germany. This program is conceptualized as time-limited residential living of approximately three years for people whose longer lasting professional assistance needs are still unknown [11] . It is addressed to people with active epilepsy and mild intellectual disabilities who suffer from problems in vocational training, in getting a job on the regular labor market or in gaining more independence from their families. These social difficulties are often accompanied by problem behavior or even psychiatric disorders.
To the author's knowledge, the RJE program is unique in Germany and also not comparable to rehabilitation programs in other developed countries due to different health and social welfare frameworks. Two studies have already been presented for RJE evaluation indicating improvements among many clients: One of them analyzed ratings of staff and clients (N = 85) at the end of the program in the sense of direct change measurement in addition to changes of disease parameters [12] . The other one was a prospective pre-post-study based on 52 clients that compared client-ratings at RJE-admission with those at discharge in the sense of indirect change measurement [13] : Self-ratings were gained by face-to-face interviews with the RJE psychologist. Topics were health-related and global quality of life (QOL), depression and psychological distress.
This following third naturalistic study design aims at supplementing follow-up data to the aforementioned studies. The central goal is to investigate whether improvements remain stable in daily routine after RJE discharge. Moreover, the new evaluation may also serve as a proof of the former pre-post-study although the samples are not fully identical due to ongoing data collection.
In integrating follow-up data the following questions on the rehabilitation outcome are repeated:
-Do disease parameters, individual assistance needs and selfratings of clients on health-related and global QOL and on psychological distress improve? -How far are outcome parameters correlated? Especially: Are different changes on ''objective'' measures (i.e. professional support after RJE and seizure frequency) reflected by different changes on self-ratings? -Can data collected at RJE admission serve as predictors of rehabilitation outcome?
Furthermore, this study is going to analyze the development of RJE clients with psychogenic nonepileptic seizures (PNES) in addition to epileptic seizures. Data of this subgroup had been excluded from the former pre-post-study [13] .
Methods

The RJE program
RJE aims at the improvement of the medical treatment, better self-management with regard to health and more independence in daily life, emotional stability and a scheduled living structure with an occupational activity that fits to the person's abilities (= most frequently an occupation in sheltered workshops). The admission board takes care that only people with the above-mentioned criteria are admitted to the RJE. Requests are often based on recommendations of epilepsy clinics or occupational training centers following unsuccessful rehabilitation in these institutions. There were so far no final RJE rejections due to availability of residential places. Most of the staff members are social workers and each of them offers personal support to some of the clients. The rehabilitation program did not change since the beginning of data collection in 1999. Fluctuation among staff was sparse. The number of residential places was reduced from 46 in 1999 to 25 that are currently available in different accommodations. Living and occupation facilities as well as medical services for people with epilepsy and mild intellectual disabilities were improved in many regions of Germany during this period. Staff is supported by professional services such as neurologists for epilepsy treatment or psychologists for counseling staff and clients. Residents are regularly employed in sheltered workshops of the Bethel Institute with a special service to prepare integration into general work force. Every 10 months round table discussions with members of the professional services take place in order to plan and evaluate interventions for each client with regard to epilepsy, daily living, occupation or emotional stability: Such interventions include, for example, medication changes, cooking lessons, trainings to use the public transport system or to buy food, practical courses in different sheltered workplaces and psychotherapeutic counseling. Setting up a schedule for every day, job trials, personal assistance by social workers to gain competence for day-to-day life and medical epilepsy treatment are obligatory. Clients also need to participate in the eight lessons of PEPE, a psycho-educational program for people with epilepsy and intellectual disability [14] . Furthermore, living with peers having epilepsy enables social learning and staff provides support in case of conflicts. Some months before RJE discharge future living and assistance needs are subject of the round table discussion. A decision has to be taken whether the client will need further residential support or whether the client will be able to live more independently with supported housing.
2 Judgment of the social workers is crucial, supplemented by the vote of the professional services. After that, an adequate home (group home or single apartment) is looked for together with the client and the change of residence is prepared.
Data collection and sample selection
Altogether, 110 young adults with epilepsy started the RJE program between August 1999 and September 2008. About four weeks after admission they took part in an individual interview with the RJE psychologist (T1). Ninety of these clients (81.8%) also took part in a similar individual interview with the RJE psychologist at discharge, i.e. between August 2002 and December 2011. Self-rating scales were obligatory presented in these interviews as part of the rehabilitation program. Face-to-face presentations seemed appropriate due to motivational or cognitive limitations of the clients. At least two years after their discharge 54 former RJE clients were asked to participate in a voluntary follow-up interview by the Psychological service. They were still working in sheltered workplaces of the Bethel Institute in the area of Bielefeld and therefore most easily recruited for an interview. Follow-up data were collected in two waves: The first group of former RJE clients was interviewed between October 2008 and July 2009. They had been discharged from the RJE between August 2002 and December 2006. The second group of former RJE clients was interviewed between January 2013 and February 2014. They had been discharged from the RJE between June 2007 and December 2011. Fifty-one persons decided to participate in the follow-up data collection, i.e. 46.6% of those that had been admitted to the RJE in the selected period or 56.7% of those with regular discharge and participation in the T2-interview. Fig. 1 shows the sample selection and the reasons for not participating in interviews at discharge or follow-up.
Breaking off between T1 and T2 refers to persons who did not fully attend the rehabilitation program either by their own will or by institutional initiative due to insufficient adherence. Mortality must be attributed to sudden death in epilepsy (SUDEP) due to the available information from the RJE neurologists. SUDEP sometimes happened at the Bethel Institute and sometimes during homestays with parents and relatives. Especially among patients with epilepsy and intellectual disability, mortality is raised [15] with no clear identification of SUDEP causes so far [16] . Organizational problems were for example holidays or insufficient communication between RJE staff and Psychological service that resulted in discharge of clients without an interview at T2. Persons not participating in follow-up data collection were those who had left the area of Bielefeld or who had changed providers of social welfare. For most of them reliable information about their current living situation is lacking. In one case the follow-up interview with the psychologist was not started as the former RJE client did not seem to be able to answer the questions due to a newly diagnosed schizophrenia.
Sample
The final sample with data on three measurements consisted of 51 persons with epilepsy. For these persons, Table 1 shows sociodemographic data, disease characteristics, aspects of psychiatric and psychological treatment, data on RJE duration and time between RJE discharge and follow-up.
Altogether, Table 1 demonstrates that the young adults had severe epilepsies according to the admission criteria. Most of them were treated with several antiepileptic drugs (AEDs), suffered from chronic focal epilepsy and co-morbidity. Some were or had been treated by surgery or vagus nerve stimulation in addition to AEDs.
Corresponding to high co-morbidity many RJE clients also received psychotropic medication or psychotherapy. However, it should be noted that a broad definition of psychotherapy was used not taking special goals into account and regarding all contacts to a psychologist with more than four meetings as a psychotherapeutic intervention. RJE clients had often visited special schools for people with learning disabilities but most of them had a basic school graduation. Intelligence sores were only available for 13 persons, i.e. 25.5% of the sample, with a mean IQ of 74.6 (SD = 15.6).
Variables and measures
Data on socio-demographic, medical and treatment parameters could be gained from medical files. Outcome variables were assistance needs after RJE (residential care vs. supported housing), seizure frequency and changes of client-ratings.
Seizure frequency
The PESOS questionnaire (PESOS = PErformance, SOciodemographic aspects, Subjective evaluation) had been developed in the Epilepsy Centre Bethel with a diagnostic and evaluative target. Medical and demographic data as well as indicators of QOL are captured [17] . According to the PESOS scales, seizure frequency during the past six months is divided into six degrees: no seizures, 1-2 seizures, 3-5 seizures, 1 seizure per month or more, 1 seizure per week or more, 1 seizure per day or more. These client-ratings on seizure frequency were compared with the data in the medical files at T1 and T2. Therefore, sometimes slight corrections were possible after staff consultation: In some cases seizures had not yet been recorded in medical files, in some cases clients were not aware of seizures or had PNES mistaken for epileptic seizures. At T3 only client-ratings were available.
Self-rating scales for clients
The self-rating scales including their psychometric properties and their presentation in face-to-face interviews have been already described in detail elsewhere [13] . The slightly modified PESOS questionnaire on health-related QOL was used [18] with scales on restrictions in daily life due to epilepsy (11 items), emotional adaptation to epilepsy (6 items), stigma (3 items) and epilepsyrelated fear (12 items). Scales on life satisfaction (8 items on satisfaction with personal independence, home, neighbors, friends, relationship to relatives, social support in personal problems and work), on activities of daily living (ADL, 21 items), on problems at work (10 items) and a single item on global QOL were added. The scale on restrictions in daily life due to epilepsy can be further subdivided into concerns on independence and mobility, concerns on partnership, family, friends and concerns on physical and emotional health. All items of the questionnaires had to be answered on 5-point scales. Composite scores ranging between 0 and 100 were computed under consideration of each scale's number of items. Only the item on global QOL differed with ratings on a 10-point scale (0 = not at all satisfied, 10 = extremely satisfied). Higher scores of scales on health-related QOL and on problems at work reflect more problems, thus indicating lower QOL. Contrary, higher scores of scales on ADL and global QOL indicate more activity and better QOL.
Moreover, two standardized clinical screening tools were applied, the depression scale D-S' by von Zerssen [19] and the Symptom Checklist 90-R (SCL-90-R) by Derogatis [20] . The SCL-90-R covers broad aspects of psychopathology with the label psychological distress. T-scores of these scales were chosen for analyses, the gender-adjusted composite score of the 16 D-S'-items and the gender-adjusted as well as education level-adjusted composite score GSI of the SCL-90-R with its 90 items. Among these clinical scales higher scores point to more problems. Cut-off scores are defined for both scales indicating psychiatric disturbance.
In this study, the internal consistency was acceptable for most of the questionnaires (minimum: a = 0.68 at T1 on the ADL scale and maximum: a = 0.96 on SCL-90-R at T2 and T3).
However, internal consistency kept insufficient for the scale on life satisfaction (minimum a = 0.42 at T3, maximum a = 0.64 at T2).
Subgroups
Temporal changes on self-ratings as subjective outcome parameters should be analyzed in dependence to other measures. Therefore, subgroups were formed. Two of them refer to external outcome measures mentioned above, a third one reflects a special interest:
1. Assistance needs at T3: Persons with residential living were distinguished from those with supported housing. 2. Changes on seizure frequency between T1 and T3: Based on the six seizure frequency categories of the PESOS questionnaire, persons with an improvement, i.e. reduction of seizure frequency, were divided from those with no changes or an increase in seizure frequency. 3. PNES diagnosis in addition to epilepsy at T1: The outcome of persons with an additional diagnosis of PNES at T1 was separately investigated, as a special program for these RJE clients has so far not been developed.
Data analysis
SPSS for windows (version 20.0) was used for data analysis. For this study, the internal consistency of the self-rating scales according to Cronbach's a was reinvestigated for all of the three measurements (see Section 2.4.2). Two-tailed parametric statistical tests were used after Kolmogorov-Smirnov tests on normal distribution had revealed no striking deviations (p < 0.05) for the 10 rating-scales. Relations between distinctive categories were analyzed by Fisher's exact test, in case of more than two distinct marks by x 2 -tests. Pearson correlation coefficients were used to detect relations between self-rating scales. Relations between scales and categorical data were examined by t-tests or univariate analyses of variance (ANOVA). The Friedman test and Wilcoxon tests were used to detect possible changes on seizure frequency between the three measurements. Possible changes on self-rating scales between the three measurements were analyzed by multivariate analysis of variance with repeated measurement (MANOVA) and subsequent univariate analyses of variance with repeated measurement (ANOVA). Effect sizes were computed as standardized effect size (SES) and as standardized response mean (SRM). Number of AEDs at T1 M AE SD = 1.9 AE 0.7 Number of AEDs at T2
M AE SD = 2.2 AE 0.8 VNS at T1, T2, T3 n = 4 (7.8%) at a time Epilepsy surgery before T1 n = 5 (11.8%) Epilepsy surgery between T1 and T2 n = 4 (7.8%) Epilepsy surgery between T2 and T3 n = 4 (7.8%) a Psychiatric and psychotherapeutic treatment: Psychotropic medication at T1 n = 7 (13.7%) Psychotropic medication at T2 n = 10 (19.6%) Psychotropic medication at T3 n = 11 (21.6%) Psychotherapy between T1 and T2 n = 25 (49.0%) Psychotherapy between T2 and T3 n = 14 (27.5%) Duration of rehabilitation -time of follow-up Duration of rehabilitation (months between T1 und T2)
M AE SD = 44.6 AE 12.8
Time of follow-up (months between T2 and T3) M AE SD = 45.4 AE 15.9
Note: M AE SD = mean AE standard deviation; AEDs = antiepileptic drugs; VNS = vagus nerve stimulation; no information on number of AEDs at T3 available. a One of these persons also had an epilepsy surgery before T1.
Results
Preliminary analysis on sample's representativeness
The following questions on significant differences (p < 0.05) between clients were asked (see Fig. 1 ): (1) Do those 90 persons with T2 participation differ from those 20 persons that did not participate at T2? (2) Do those 51 persons with T3 participation differ from those 39 persons that did not participate at T3? Differences were analyzed with regard to self-rating scales and with regard to socio-demographic and disease characteristics outlined in Table 1 . Supplementary to the second question, possible outcome differences at T2 were analyzed between the 51 persons with T3 participation and the 39 persons that did not participate at T3.
Altogether, only two significant differences were detected: More persons with generalized epilepsies were found among those 20 clients that did not participate at T2 compared to those 90 clients with T2 participation (x These few differences do not indicate a systematic selection bias. Instead, they refer to the representativeness of the data that could be gained for all of the three measurements. Nevertheless, with regard to mortality (SUDEP) or dropouts between T1 and T2 the ''rate of success'' has to be reduced. Furthermore, only persons working in sheltered workshops of the Bethel Institute in the area of Bielefeld were included in the follow-up data collection, as described above (see Section 2.2).
The outcome: overall effects
Assistance needs after RJE
After RJE discharge (T2) 22 persons (43.1%) moved to further residential care, 29 persons (56.9%) moved to supported housing. At follow-up, the portion of persons with supported housing had slightly raised to 31 (60.9%), 20 persons (39.2%) received residential care. Between T2 and T3 three persons moved from residential care to supported housing, one person with supported housing moved to residential care due to an increased frequency of severe epileptic seizures. Table 2 shows changes on seizure frequency. As seizure frequency remained unknown for four persons at T1, only data of 47 clients could be analyzed.
Seizure frequency
For data analysis, the six categories on seizure frequency were reduced to persons with ''acceptable'' seizure control (no seizures, 1-2 seizures during the past six months) and ''insufficient'' seizure control (all other categories). A significant reduction of seizure frequency between the three measurements was detected (Friedman test: x 2 (2) = 11.37, p = 0.003). Subsequent bivariate comparisons by Wilcoxon tests without corrections for multiple measurements revealed only tendencies between T1 and T2 (z = 1.73, p = 0.083) and between T2 and T3 (z = 1.90, p = 0.058). The comparison between T1 and T3 revealed again a significant difference (z = 3.00, p = 0.003). Seizure frequency categories were only combined for this analysis, as many categories within a small sample tend to hide statistically relevant changes. Table 2 also demonstrates that seizure freedom, the most important goal of medical treatment, was reached only for relatively few clients. Yet, comparing T1 and T3 data the percentage of seizure free clients (during the past six months) doubled from approximately 10% to approximately 20%. One person was seizure free at all three times of the measurement, five persons had a maximum of 1-2 seizures at each measurement. On the other side, four persons had weekly or daily seizures at all three times of the measurement.
Self-rating scales
The MANOVA with repeated measurement demonstrated a significant time effect for the 10 self-rating scores (F = 2.45, p = 0.001). Table 3 shows results of subsequent univariate analyses: Significant changes were only detected in comparing T1 data with T2 or T3 data. No significant changes were found between T2 and T3. Restrictions due to epilepsy and epilepsyrelated fears were reduced. ADL and global QOL increased but QOL had again worsened at T3: Thus comparison of T1 and T3 data only resulted in a tendency of QOL improvement. Besides, effect sizes refer to only small (>0.20-0.50) or moderate (>0.50-0.80) effects.
Scores of clinical scales did not change, but were in the normal range at all times of measurement suggesting no striking self-rated psychological problems for the sample as a whole. The proportion of persons above both cut-off scores, above the D-S' cut-off score as well as the SCL-90-R cut-off score, remained stable with barely 20% at all times (T1: N = 10, T2: N = 9, T3: N = 10). Only two persons were ''cases'' on both scales for all measurements.
Subgroup analyses
Possible relations between subgroups were preliminary analyzed as subgroup differentiation seemed methodologically only worthwhile with independent groups: No significant associations were found.
Multivariate analyses of variance with repeated measurement for the 10 rating-scales revealed only a tendency for stronger improvements in the subgroup with supported housing at T3 (F = 1.56, p = 0.070). Significant results of subsequent univariate analyses with repeated measurement are outlined in Table 4 .
Persons with supported housing at T3 reported stronger ADL increase while their QOL ratings turned out to be more discontinuously.
Persons with a reduced seizure frequency reported less restrictions in daily life due to epilepsy at follow up. Supplementary, Fig. 2 demonstrates that this stronger improvement could be found on all three domains of the PESOS scale on restrictions in daily life.
Persons with a diagnosis of additional PNES at RJE admission differed with initially reporting more problems at work, but these problems decreased continuously.
Impact of data collected at RJE admission on subgroups
It was examined whether subgroups differed significantly (p < 0.05) with regard to socio-demographic and disease parameters presented in Table 1 and with regard to self-ratings at T1. Persons with supported housing at T3 had already spent more years with epilepsy (M = 18.5, SD = 7.6 vs. M = 13.2, SD = 7.1; t = 2.47, p = 0.017).
Persons with a reduction of seizure frequency were treated with fewer AEDs at T1 (M = 1.6, SD = 0.6 vs. M = 2.1, SD = 0.8; t = 2.27, p = 0.028): Besides, less persons of this group (10%) had an acceptable seizure control at T1 (= no seizures, 1-2 seizures during the past six months) as a matter of subgroup definition (Fisher test: p = 0.028). Table 3 Results of univariate analyses of variance with repeated measurement and effect sizes of changes on self-rating scales (N = 51). T1  T2  T3  T1 -T2  T1 -T3  T2 - Note: Only n = 49 on problems at work and n = 50 on life satisfaction; T-scores of the clinical scales D-S' and SCL-90-R (composite score GSI); significant results (p < 0.05) are boldfaced. a Multiple comparisons (Bonferroni).
M AE SD = mean AE standard deviation; SES: standardized effect size, SRM: standardized response mean. Table 4 Significant group differences on self-rating scales by univariate analyses of variance with repeated measurement (= time Â group-effects, p < 0.05). Persons with epilepsy and a diagnosis of PNES at T1 differed from those without non-epileptic seizures with a higher rate (80%) of females (Fisher-test: p = 0.030), with a higher rate (100%) of psychiatric co-morbidity (Fisher-test: p = 0.000) and with a higher mean of self-rated restrictions due to epilepsy at T1 (M = 37.5, SD = 20.5 vs. M = 24.5, SD = 16.4; t = 2.14, p = 0.037).
Discussion
Overall effects
Follow-up data of 51 former RJE participants were analyzed for the first time in this study on long-term effects of rehabilitation of young adults with epilepsy and mild intellectual disability. Thereby, the prospective longitudinal RJE evaluation now is based on pre-post data (T1, T2) and on follow-up data (T3) with time-lags of approximately three years between the three measurements. The most important new result is: RJE improvements at T2 remain stable over the next years with respect to seizure frequency, less assistance needs, higher self-rated ADL and health-related QOL. In contrast, global QOL improves during RJE but impairs again after discharge with the result of only a positive tendency when comparing T1 with T3 scores. With respect to changes between T1 and T2 results correspond to those of already published studies [12, 13] . Altogether, results are limited due to sample selection, and success rates differ with respect to ''objective'' outcome parameter such as seizure frequency and further assistance needs. Taken together, the stability of improvements is promising and refers to RJE utility. It has to be emphasized that the target group is a small subpopulation of people with difficult-to-treat epilepsies and a lack of social integration.
This study demonstrated a reduction of seizure frequency as an effect of rehabilitation while seizure freedom was reached only rarely. Obviously medical interventions such as AED-exchange, change of AED serum concentration or epilepsy surgery (see Table 1 ) had an impact on seizure reduction. The complete medical interventions are not presented here as they were individual strategies depending on epilepsy syndrome and treatments before RJE admission not allowing any generalizations. Nevertheless, the following comments refer to the medical treatment during RJE, i.e. between T1 and T2: The use of carbamazepine and topiramate was reduced, whereas valproate, lamotrigine, oxcarbazepine and pregabalin were used more often. Generally, the last six AEDs were most frequently prescribed with at least five to six clients taken these AEDs at T1 or T2. The reasons for further improvements of seizure frequency between T2 and T3 remain unclear but many former RJE clients also received medical treatment by epilepsy experts after RJE discharge. However, validity of T3 data on seizure frequency is more uncertain as they are solely based on self-ratings of patients. Therefore, an unrealistically favorable view of seizure frequency cannot be excluded: Seizures may not have been perceived or may have been forgotten and negative consequences such as problems at work can rather be neglected due to sheltered workplaces. Surgical interventions comprised temporal-lobe resection, amygdala hippocampectomy and frontal-lobe tumor resection. Only one of those five persons with a surgical intervention before RJE admission had a low seizure frequency at T1 (= 1-2 seizures during the past six months). Two of the persons surgically treated between T1 and T2 became seizure free and were still seizure free at T3. However, only one of these two persons was taken into consideration for statistical analysis as the other one lacked data on seizure frequency at T1. Moreover, seizure frequency was improved to 1 to 2 seizures during the past six months among two persons with surgery after RJE discharge between T2 and T3. Beside treatment modalities, the patient's adherence to the medical treatment has to be regarded as another important factor to gain better seizure control. Residents were trained to manage their epilepsy by their own and to take their medication regularly as part of the RJE program. Moreover, ''epilepsy-management'' contributed to the decision about further assistance at the end of rehabilitation. Unfortunately, it is impossible to estimate the impact of medication adherence (or more general: the ''life-style'' or ''epilepsy-management'' of the client) on the reduction of seizure frequency. The effects of individual interventions during the rehabilitation program were beyond the focus of this study on overall effects.
About 40% of RJE clients moved to residential living after discharge, the other 60% moved to supported housing. Nevertheless, the proportion of clients with a significant improvement of personal independence is eventually not higher than 50% due to sample selection. Furthermore, the outcome ''supported housing'' has to be considered with caution as support offers included in ''supported housing'' are no fixed mark but have been extended during the past ten years in Germany. More individual assistance and social support is nowadays offered under this label if needed, e.g. with respect to more frequent meetings per week with a social worker that were formerly only subject to residential living.
Significant changes among self-ratings between T1 and T2 correspond to results of the previously published pre-post-study with the exception that the earlier study additionally revealed a significant positive change on the PESOS scale adaptation to epilepsy [13] . Differences of this kind may be due to a small sample size (N $ 50) although part of the persons participated in both studies. Significant differences on self-ratings depending on external outcome parameters were in line with the expectations: Reductions of seizure frequency were supposed to be associated with improvements of health-related QOL, supported housing was supposed to be associated with improvements on ADL self-ratings and could obviously have a positive impact on global QOL. With regard to non-significant results on self-ratings, it has to be noted: Changes of means indicated a development to the better on some scales (on the PESOS scales stigma and adaptation to epilepsy), on other scales T1 scores did not indicate problems thus improvements were impeded or even impossible (on the scales on problems at work, life satisfaction, depression and psychological distress). In view of the relatively low means on clinical scales it should not be forgotten that at all times about 20% of the clients had to be classified as ''cases'' and even more received psychological help (see Table 1 ). But these ''cases'' will not be highlighted in this analysis of overall effects.
The question remains why no larger changes on self-ratings scales were obtained. Methodologically, the time-lag of four weeks between admission and the first interview (T1) certainly played a role. The reason for this delay was to avoid that non-satisfying living conditions of clients before their admission would determine their ratings. Earlier interviews, for example shortly before RJE admission, had probably resulted in more negative ratings and therefore led to stronger improvements at T2.
Comparisons with other studies on epilepsy rehabilitation or rehabilitation for people with mild intellectual disabilities are unfortunately impossible as the RJE offer is unique due to the author's knowledge. The RJE program fills a rehabilitation gap for a small epilepsy subpopulation between shorter medical rehabilitation of some weeks on the one hand and time-unlimited residential living on the other hand.
Changes among subgroups
Generally, results indicate that unfavorable subgroup conditions coexist with more unfavorable self-ratings. Therefore, they refer to the scales' validity. Similar findings had already been gained by the former pre-post-study [13] .
Subgroup on assistance needs at T3 (residential living vs. supported housing)
Self-rated ADL only increased among persons with supported housing. Moreover, increases of global QOL between T1 and T2 and later decreases between T2 and T3 -already described as a general pattern under Section 4.1 -proved to be specially related to the subgroup with supported housing. ADL improvement with gaining more personal independence was obviously the essential criterion for moving to supported housing after RJE discharge. The course of QOL ratings among persons with supported housing refers to a response shift, a well-known phenomenon of QOL research [21] :
The stronger improvement at T2 may depend on the success to get an own apartment with less professional support. Impairment at T3 may depend on the adaptation to supported housing with more demands on the long run. QOL impairment among people with supported housing may also depend on more frequent social comparisons with ''normal'' people, i.e. people without disability and chronic illness. Yet, findings demonstrate that normalization of living conditions does not necessarily result in long-lasting improvements of subjective QOL ratings. These data should certainly not be used to question the goal of highest possible personal independence. Nevertheless, it may be doubted if the concept of subjective QOL is particularly suitable to evaluate social services in the field of disability aid [22] .
Altogether, T1 data yielded no useful hints on assistance needs after RJE discharge. Former RJE studies had already found that a longer duration of epilepsy was associated with later supported housing [12, 13] . Specific cognitive disorders among those with shorter duration of epilepsy might play a role, but findings on the impact of epilepsy duration and age at onset for psychosocial functioning and adaptation to epilepsy are generally contradictory [23] [24] [25] [26] .
Subgroup on changes of seizure frequency
Only the PESOS scale on restrictions due to epilepsy differed among the subgroup on changes of seizure frequency. A marked improvement on restrictions in daily life was found among persons with a reduction of seizure frequency at T3 compared to T1. This finding corresponds with many studies demonstrating a relationship between seizure frequency and health-related QOL [27] [28] [29] .
To the author's opinion the PESOS scale on restrictions in daily life with its three domains (a) independent living and mobility, (b) partnership, family, friends and (c) physical and emotional health most strongly fits to a narrow conception of health-related QOL differentiating daily functioning, social, physical and emotional aspects [30, 31] . The other PESOS scales that might be added to a broader conception of epilepsy-specific QOL [32, 33] did not differ with respect to changes of seizure frequency: Thus, epilepsyspecific fears reduced independently of seizure frequency (see Table 3 ), possibly as a result of social contacts with RJE staff and with peers with epilepsy.
Persons with a reduction of seizure frequency were prescribed fewer AEDs at T1. So, RJE physicians had probably more options for new AED trials and thereby more chances to be successful.
Subgroup with PNES diagnosis at T1
The subgroup of persons with epilepsy and additional PNES was considered separately as there are hints on even more psychological and psychiatric disturbances among these people in comparison to persons with epilepsy only [34] . Therefore, it is a subject of debate whether the RJE program meets the needs of persons with additional PNES. The expected differences were found when comparing T1 data: All persons with additional PNES had a psychiatric diagnosis and more women were affected [35] . Nevertheless, self-ratings at T1 only differed on restrictions due to epilepsy with higher scores among those with PNES. The differences of changes in the course of time were low, too: Persons with additional PNES only differed from other persons with epilepsy on the scale on problems at work but came up with low and nearly identical scores at T2 and T3. Thus, self-ratings neither indicate that RJE participants with additional PNES were so far a subgroup with a special psychological burden nor a subgroup with very different rehabilitation needs.
Findings may refer to different causes of PNES among persons with epilepsy and mild intellectual disability: Failures in their learning history at school or at work seem to play a more important role and traumata such as sexual abuse seem to be of less significance for the group as a whole [36] .
But distinctive patterns may also have not been found as detecting significant differences was difficult with a subgroup of 10 persons only.
Limitations
This longitudinal study only grasped a ''global outcome'' that does not allow drawing conclusions on the utility of single rehabilitation efforts and treatments. Furthermore, no control group was available and so findings yield no strong proofs on positive changes resulting from rehabilitative measures. At least theoretically, it cannot be excluded that some reported changes among RJE participants are not caused by interventions but simply by growth and personal development. Moreover, many statistical tests were computed with regard to categorical outcome variables increasing the probability of significant results only by chance. Lastly, one could argue that it was unwarranted to compare data on seizure frequency from different information sources. This proceeding might lack internal validity but was ''naturalistic'': It is comparable to outpatient-settings in using all available information at a given time. Strictly speaking, data sources differed between all three measurements, not only with regard to T3: At T1, after 4 weeks in the Bethel Institute, information about former seizure frequency was solely based on client-ratings. At T3, all information about seizure frequency was gained subjectively. Only at T2, additional information from residential files covered the past six months. Thus, data on seizure frequency cannot claim the accuracy of those from clinical settings.
On the other hand, the strength of this true-to-life study is to cover many years and to demonstrate stable improvements.
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